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within tha wtudy area. Comparison of aerial taken both
before and aftar constxuction of Halls Camyon dem in 1963, ns wall
a5 field mapping, show substantial decreases in both size and
numbers of sand and gravel bars. From Hella Carmyon Dam down to the
mouth of the Imnaha River, the fallowing changes in Snake River sand

frequency of major fleods which formerly terdded to replenich the
highest portions of tha bars. Durirgy the same time sand bars in the
lower, ard coampletely urdamed, Salmon River have remained stahle or
increased in size to reclaim areas affected by placer mining. They
not ehow amoring or vegetation of thers upper surfaces. Snake

LATE CENQZOIC DISPLACEMENT HISTORY OF THE GRAND YALLEY,
SNAKE RIVER AND STAR VALLEY FAULTS, SOUTHEASTERN IDAHOG

ANDERS, Mark H., Dept, of Geclogy and Gaophyskes, Unhversity of California,

Berkelry, Callfornia 84720, and Plety, Luciie A, Seluriolectonic
SoclhnD 1832, Enginesring asd Ressarch Canler, U,S. Bursau of
ion, Denver, Colorado BO223

Ourltudyd“' lo.'l“ J icanic rocks and upper Cuatemary aluvial deposlts
estabiishes iale Cenozolc daplacernent hisiories on thres graben-bounding fauhis in Swan, Grand
and Star Valeys. Two of these faulty, the Grand and Star Valey fauits, form a single contnous
istric normal fauh that bourxis the northeastemn and sastern side of the graben, On selamic
reflection prafiles. these two faults appaer to have back-sld down Bis Mesozoic thrust surfaces.
The third faul, the Snake River iaull_ ls 2n antithetic lauh dispiaced only 75 m in the lasi 4,3 Mo.
Although the depocenter, and consequertly \olal displacement, by aboyt the same evarywhers in
the graben, the liming of movement on the faulls appean to be different in sach of the thres
valleys,

The dauibution of feult scarps in upper Quawmary deposits, the s y of the adj
Snake River and Sah River ranges, and the ages of lauted and uniauhed uppar Ouatemary
dapoalis as salimated from soll developmerd indicate Lhal late Quglymnary dizplscements have
bewn resiricted to the southern 28 lun of the Grand Yaley-Star Yalisy feuit system. On this
80Ul portion, maximum verical surlace displacsments of @ to 11.5 m in upper Plelstocena
alivvial deposits yielS & late Custemary displacement rals of 0.8 to 1.2 2 movyr. In Swan Valley,
Grand Valey and northemn Star Valey, laull scarps wans nol shesrved in simitar upper
Piolstocens deposita,

Aadiomeuic dating and p: e analysts of well-axp upper Canozoic volcanie rocks
parmit assgaement of dunqn tn dlnpl-:ornonl ata on the Grand anq fautt in Swan Valey. Since

BsMa this fault experiencad a maximum displacernant rate of 1.8 7 betwoon 4.3 and
Mawlmntod?ybwnrdbphmml rats of 0.014 mrdﬁiE%Thmwmq Pine

Crook basall {1.5 3 0.8 Ma) Is oftsst 28 m in Swan Valiey, yat no depceits younger than thiy
bawalt are chservad 10 be ollsat
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THE CARMTVNRFS OF PORCUPINFE CAYE, PARX COUNTY, COLORADQ

AHUERSNN, Elaine, 730 Magnolia St., Denver, €D AN220
Excavations in 1946 and 1947 at Porcupine Cave, an Irvingtonlan site
in Park County, Colorado have yielded the remains of snails, amphib-
ians, snakes, hirds, and a @inimwm of 42 apacies of masmals, Ac
teast 10 species of carnivores are represented.

Porcupine Cave 13 located in South Park, 40km south of Hartsel at
an elevaclon of 2700m, Tt is tha hipheat knewn Pleistocens atte in
Colorade and the richest fauna in species diversity in the state, #n
age of 4NO, 0¥+ yTa 8.P. ir bazed on the presence of extinct Apecles
of microtine rodents (Microtus paroperarius, Pitywys meadensis,
5ynaptomys cf molroni, and Dndatra annectens) that are known only from
1ate Irvinrgtonian lfaunas.

Carnivores from Porcuplne Cave inclufe coyote and wolf, Canis spp.s
amall fex, Viulpsa sp.3 marten, Martes sp.; weasel, ferret and mink,
Hustela spp,: badper, Taxidea tawns: spotted skunk, Spllogale sp.j and
bobeat, Lynx rufus. 1In addition, the fnlloving Apecies have bBren
tentatively identified: shnrt-faced heaxr, Arctadus sp,; Anerican
cheretah, innnE %p.! jagvar, Panthera sp.; and coumar, Felis ap.
Faunal stidins are cnntlnulng and excavatinns at the cave will reaume
thia sumaer,
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INFLUENCE OF GROUNDWATER ON RUNOFF AND SEDIMENT PRODUCTION IN A 5EMI-
ARID RANGELAND WATERSHED, SCOUTHWEST HOHTAMA
ASPIEB, Jomn M., CUSTER, Stephan C., Dept. EZarth Sciances, and
MARLOW, Clayten, B,, Dept. Animsl and Ranga Science, Montana
State Univearsity, Bozeman, KT 59717
The concept of the partial varieblae srea contribution to runoff and
sediment production was investigeted on Cottonwood Creek, s parennisl,
first order, rangeland stream nesar Norris, Montana. Anslysis of runoff
hydrographs sod rainfall racords slong with field investigations

404 ABSTRACTS WITH PROGRAMS, 1988

4 ’ﬂ‘ﬂw&r‘zﬂb}‘: :kihm"q-‘:e \mgw-*rmcw@nw.qu bann et A e AT

indieste thet lese than 1X of the drainage basin generstes runoff (1-2
acres of 514}, These runoff genersting ar sleo produce the bulk of
the sediment delivered ovacrland to the stream.

The runcoff produced is generatad by direct precipitstion into the
straan channal and onto proundwater discharge xoones {seeps and
#prings). Mo events of Hotton overland Elow have baen witnassad. The
nature of the runoff {is. total flow and pesk dimcharge) is controllaed
by groundwater eeepsge area size and reinfall characterintics (smount,
intensity and durstion), Seepaga sreas vary in size through time and
sre controlled by s fluctuating groundwarar table. Seepage areas arce
confined to xones and are not present along all reaches of the stream.

Overland sediment transport near the atresm vae mendurad in the
fiald uslng overland flow sediment traps as an indicator for sediment
delivary to the stream. Sedimant was measured by thea weight of
sadiment trapped. Amounts of sediment transported over =meepags areas
are an order of magnitude greater than over dry. vegetated surfaces
(per linesr foot of streambank). The main factors controlling sediment
traneport from seepe are the size and watar content of the weeap. Bare
streambanks and cattle paths within the stream chennal produce tha
grea t apount of eadimant rransported, an order of megnitude greater
than saspaga areas.
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ELEVATIONS OF SHORELINE FEATURES PRODUCED BY THE 1985-B7 HIGH LEVEL OF
GREAT SALT LAXE

ATWOOD, Genevieve, MABEY, Don R., Utzh Geological and Mineral Survey

606 Black Hawk Way, Salt iake City, Utah 84D18

The elevation of shoreline features of Great Salt Lake provide much of
the primary data for determining elevations of the lake particularly
those prior to 1875 when the first lake level gauge was installed. The
elevation of shoreline features produced by 2 lake is dependent on
several conditions including the exposure and shape of the shoreline,
the surficial geology, and the siope of the land both above and below
the static water level. [In 1986 and L1987, Great Salt Lake reached an
historic high level of 4211.85 feet above sea level. Shoreline features
associated with this static lake level have been measured at several
locatiens on Antelope [sland and e¢lsewhere around the lake. Debris
1ines, beaches, and erosional cuts produced in 1986-87 range in
elevation from 4213 to 4218 feet above sea level.

Ne 19091

PROTERCZOIC PLUTONIC EUPERUNITS IN THE GRAND CAHYOW

BABOOCK, R. Scott, Departwment of Ceology, Weatern Washlngton Univepr-

pity, Balllngham, WA 98225

Intrusive rocke of the Zoroaster Plutonic Complex (ZPC) which crop out
in the Early to Widdle Proterorsic section of tha Grand Canyon show a
broad range of age, compomition and structure. However lt sppears that
plutens of the ZPC can be dietinctly grouped lnto at least thrae Litho-
tectonlc superunita. The Diamond Creek suparunit is the mowt diverse,
with compositions ranging from qQuartz-monrzoniteé to dlorite; bur all
Plutons in thls group ehow evidenca of Antrusion prior to vishnu meta-
morphlsm and have inltial-5r ratios which center around .7025., The
Phantom Canyon euperunlt includes mainiy syntectonic plutons intruded
during the late stages of Vishnu metamorphisa. Thess are composed of
granite or granodiorite and have inltial-Sr ratios ca. .7040. The
Surprise Canyon superunlt conaists entirely of anoregenic granite or
granodlorite plutons and assoclated dikas, with ouch highar initial-sr

ratios of .7100-.7150.

" Thare {8 no apparent spatial ronation of the superunits; plutons of !
all thres types ara distributed threughout the 200+ km east-west tran-
sect represented by exposures in tha Upper and Lower Granite Gorges.
The gccurrence of thasa superunits reflects the crustal svelution of
the Grand Capyen ragion from an immature oceanic arc at ca. 1800 MHa to
a stable craton with incipient rifting ac ca. 1400-130C Ha.
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THE BEAR CREEK ANTICLINE, IDAHQ: COMPARISON WITH FAULT
PROPAGATION FOLD MODELS
BABCOCK, W.H., KLIGFIELD, R., and RATLIFF, R., Depariment of
Gevlogical Sciences; University of Colorado; Boulder, CO 80309
Structures present in the 1daho-Wyoming thrust belt have played a prominent role in our |
understanding of fold-thrust belt evolution (Armstrong and Oriel, 1965). The
well-exposed dip-domain geometry of the Bear Creek anticline (Caribou Range, SE
Idaho) provides an opportunity to investigate the application of {auli-bend and
fanlt-propagation fold models to large seale natural folds. A part of the Abseroka thrust
system, the anticline is in the HW of the Grand Valley normal feult and thus dlsplayl
deformation characteristic of a higher structural level than usually observed in more
decply eroded portions of the Absaroka sheet,
In a section through the anticline menr Palisades Reservoir, scveral units can be

raced from backlimb to forelimb, and arc folded with an angular bend geometry,
Slickensides indicate that flexural slip was important in the lolding process, but pressure
solution and brittle deformation of competent lithologies are usually concentrated in
hinge regions, and there is no evidence for hinge migration, The forelimb is steeply
overtumed, particulacly in the deepest exposed levels of the fold, and most units in the
overturned scgments are thinned 20-30 percent relative to the backlimb. Ductile flow of
incompetent units and some meso- and macroscale extension faulting of competent
lithologies appear to be the thinning mechanisms, Geometrical constrzints indicate &
Food match between the observed geometry and fault propagstion fold models which
ncorporate forclimb thinning. However, it is not yet possible to rule our that the
anticline is a fault bend fold which has been modified by a propagating thrust, rather

. then a fold developed above the tip of an sdvencing thnost.
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